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FOREWORD

These experiments were initiated to determine the effects on the sen-
sory characteristics and preference ratings of beef loin irradiated at vari-
ous cryogenic temperatures. The objective was to determine the optimal
cryogenic temperature for irradiation of beef loin.

2 Results from these studies showed little need to irradiate beef at
; teﬁperatures lower than -80°C. However, irradiation at -40°¢ ylelds an

N acceptable product after 12 months storage, but not as acceptable as a pro-

duct irradiated at -80°C.
These studies were undertaken as a research project of the Irradiated

Food Products Group, Food Engineering Laboratory, under Project IT762724AH99,
Radiation Preservation of Food.

/
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range of 5.0 or above. Increases in the acceptance ratings of the samples

were made by lowering the irradiation temperature to -80°c. Lowering the
temperature below -80°C did not result in any significant improvements.







TABLE #1

Effects of irradiation temperatures on flavor and
textural characteristics of U. S. Commercial beef loin.

Irradiasion
Temp C Irradiation Flavor Mushiness Friability

- 602 4,1
+ 21 3.3
+ 40° 2.9
- 80° 7.3
-185° 1.5

N =16 1 - 3 Month Storage

DOSE: 4.5 to 5.6 Megarads
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TABLE #2

Effects of irradiation temperature on the sensory and preference ratings of U.S.
Commercial beef loin.

3 Weeks at 21° to 25°C 10 Weeks at 21° to 25°C
Temp. of Irrad. Mushi- Friabi- Tech. Consumer Irrad. Mushi-  Friabi- Tech. Consumer
Irradiation Flavor ness lity Pref. Pref. Flavor ness lity Pref. Pref.
0°c 3.9*% 2.8 4.2 4.7 4.8% 4. 4% 2.4 350 5.6 4.8%
- 40°C 2.6 1.8 3.4 5.9 5.7 1.9 1.4 3.0 6.1 5.8
-120°C 2.3 1.8 2.8 6.0 St 1.4 1.6 2.3 6.3 6.1
-185°C 2.4 1.4 1.6 5.8 5.9 1.6 1.5 2.8 6.1 Sl

Irradiation dose, 4.5-5.6 Mrad
Technological panels = 8 panelists
Consumer panels = 36 panelists
*Significantly different from other samples

Significance at the 57 level




TABLE #3

Effects of the temperature of irradiation on the sensory
characteristics and preference ratings of U. S. Choice beef loin.

Irradiation Storage Discolor- Oof f Mushi- Irrad off

Temp. Time-Mos. ation Odor ness Flavor Flavor Preference
o *
- 40°C 0 - 2.06 1.71 1.85 3.00 6.42
1 - 2,25 223 2.62 212 6.00
3 1.87 2.00 3.00 2.50 S A5 L. 6.00
12 2.12 1.62 2.62 2.00 1.50 5.50
- 80°C 0 e 3 oy e | 3.00* 1.57 2.42 6.57
1 - 1.87 1.75 <35 e 2.00 6.25
3 1.62 1.87 2.50 2425 .37 6.12
12 3.42 212 2.00 2275 1432 6.00
o * %
-120C 0 - 19l 3.28 2.28 2,57 6.00
h —- 1.62 1.87 2.00 1575 6.25
3 2.00 .73 2.87 2.00 Ll 6.12
12 1.87 1.75 2.00 1.75 1.50 6.00
-185°% 0 - 1.57 2.28 1.28 2.57 7.00
1 - e s L 137 1:25 137
3 1.62 1.62 3:12 1587 2.75 6.50
12 2.12 1.87 2.38 2.00 2.38 6.00
Frozen 0 - 1.14 1.42 1.00 1.14 8.14
Control | e 1.00 1.37, 1.00 1.50 7.75
Non-Irrad. 3 1532 112 1.75 1.00 1.62 Py o
12 1512 1.25 132 1.00 1.62 7.00
N = 8 panelists per test DOSE: 4.5 - 5.6 Megarads

21°% Storage (irradiated samples); -29% storage (non-irradiated control)

*
Indicates significant differences (5% level) within the samples for each storage
period.
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TABLE #4

Effects of irradiation temperature on the sensory characteristics
and preference ratings on U. S. Commercial beef loin.

Sensory Characteristics

Storage Discolor- of £ Mushi- Irrad Off

Sample Time-Mos. ation Odor ness Flavor Flavor Preference
o *
- 40% 0 e 3.16 1.83 3.00 2.16 5.66
1 1.85 1.57 2591 2.42 2.42 6.14
6 2.37 2.37 2.00, 212 3.00 5.89,
12 2.25 2.87 3.87 2.50 1.75 5.00
- 80°% 0 - 1.83 1.66 2.33 2.16 6.33
1 1.14 1.71 2.28 2.00 3.14 5.57
6 2.89 2.12 3.00, 2.62 2.85 5.75,
12 2.50 2.75 3.25 2.87 1.62 5.80
-120°C 0 S 2.16 1.66 2.33 1.83 5.66
1 1.14 1.42 2.00, ¥isd 2.57, 6.28
6 2.62 2.62 3.25, 2.75 3,12 6.25
12 1.75 1.75 3.35 2.00 1.66 6.20
-185°¢ 0 - 2.00 2.33 2.16 733 6.16
1 1.28 1.42 1.71 1.42 2.28 6.85
6 1.50 2.00 1.62 2.62 2.50 5.80
12 1.62 2.25 2.50 2.50 1.12 6.40
* *
Frozen 0 - 1.16 1.50 1.00 1.33, 8.00
Control 1 1.00 1.42 2.14 1.42 4.42 6.57
6 1.12 1.50 1.50 1.50 313 7.12
12 1.87 1.12 1.38 1.12 1.00 7.60
DOSE: 4.5 - 5.6 Mrad N = 8 panelists

21°c storage

k
Indicates significance (5% level) within the samples for each storage period.
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TABLE {#5

Consumer panel ratings for U. S. Choice and U. S. Commercial
beef loins irradiated at cryogenic temperatures.

Storage
Samples Tima-Mos. Choice Commercial
- 40°C 0 5.9/ 6.1
3 5.9 5.7
- 80°% 0 6.1 6.4
3 5.9 5.8
-120% 0 6.3 6.5
3 5.9 5.7
-185°C 0 6.4 6.4
3 5.8 5.5
Frozen Control 0 6.82/ 6.4
3 6.9= 6.2
N = 36 panelists per test DOSE: 4.5 to 5.6 Mrad

21% Storage
1/ significantly different (57 level) from the frozen control sample.
2/ Significantly different (52 level) from the irradiated samples.
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TABLE #6

Effects of irradiation temperature on the sensory characteristics of paired
U. S. Choice beef loin.

Intensity Scores (n=24)

Variables
Irrad. Off- Preference
Discoloration Off-Odor Mushiness Friability Flavor Flavor Ratings(n=24)
Irrad at:
- 40°C 2.3/ e 3.3 3.7Y/ 2.73/ 1.9 5.03/
- 80°C 2.1/ 2.0, 3.3 3.71/ 2.73/ 2.2 5.1
-120° 1.91/ gy £ 2.6 3.0 2.1 2.3 6.0
-185° 2.0~ 1.7 3.0 2.6 2.3 23 5.5
Non-Irrad Control 1.3 1.4 1.62/ 2.0 1.02/ 37 7.32/

1/ significantly different from the control samples
2/ Significantly different from all the irradiated samples
3/ significantly different from the -120°C samples

Significance at 95° confidence level
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istics of U.S. Commercial bsef loin Stoted for one year showed statistical
differences between the -40 and -80 samples and the non-irradiated controls.
No differences were noted in the sensory characteristics and preference
ratings of samples irradiated at -120° and -185°C.

The off-odor and irradiation flavor intensities for the Choice and
Commercial loins decreased by the lowering eof the irradiation temperatures. b
However, the decreases in the intensity scores obtained by lowering the

irradiation temperature below -80°C were not statistically significant. %
After one year's storage, all samples were rated in the acceptable range of|5.0
or above. Increases in the acceptance ratings of the samples were
by lowering the irradiation temperature to -80 C. Lowering the temperature
below -80°C did not result in any significant improvements.
b
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